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"ZOG is an abbreviation of ‘Zionist Occupation Government,’ a name applied 
by modern neo-Nazis since the early 1980s to the U.S. federal government in 
Washington D.C. According to such groups as the Ku Klux Klan, the Silent 
Brotherhood, Posse Comitatus, and various militia factions, Jewish 
conspirators based in Israel or elsewhere have captured control of the United 
States, including the presidency, Congress, and the Supreme Court, dictating 
subversive policies which threaten White supremacy and otherwise conform to 
the board terms of world domination outlined in the fraudulent ‘Protocols of 
the Elders of Zion.' No evidence supports this fascist fantasy, but it persists 
regardless, finding new adherents in the ranks of gullible skinheads and other 
disaffected youth who seek scapegoats for personal failure." 


——— Entry for the word "ZOG" in The Enclyclopedia of Conspiracies & Conspiracy 
Theories by Michael Newton. His book is dedicated "For Harold Weisberg." 
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REASON FOR REISSUE 


1.02 This practice is reissued to update coverage 
for the 1AES8A generic program. Since this is 
a general revision, change arrows have not been used. 


FEATURE AVAILABILITY 


1.03 The MTSO feature is an optionally loadable 
feature and is available with the 1AE8A (re- 
lease 2) generic program. 


2. DEFINITION/BACKGROUND 
DEFINITION 


2.01 The MTSO feature provides mobile telephone 

service to large numbers of subscribers in a 
MSA (mobile service area) with transmission quali- 
ty, availability, and reliability approaching that of 
wire-line service. Subscribers obtain service from a 
system operator in a MSA in which they normally 
expect to place and receive calls. Subscribers may 
also travel outside this MSA and obtain service from 
other systems on a roamer basis. 


2.02 The following paragraphs provide a brief de- 
scription of the features existing in release 1 
and currently scheduled for release 2. 


A. Release 1 Features 


2.03 The Automatic Message Accounting fea- 

ture automatically records billing informa- 
tion on magnetic tape at the MTSO for later 
processing by the accounting center. See reference 
(14) in Part 18 for automatic message accounting de- 
tails. 


2.04 The Roamer I Service feature provides the 

capability to set up a call to or from a roaming 
mobile unit. A roamer is defined as a mobile unit lo- 
cated in a foreign MSA. A land-line customer with 
Touch-Tone dialing must dial a special roamer access 
code. Upon receipt of a second dial tone, the 10-digit 
DN (directory number) of the roamer is dialed. A 
land-line customer equipped with rotary dial or a 
coin phone user must be processed through an atten- 
dant to complete the call. See reference (12) in Part 
18 for roamer service I details. 


2.05 The Speed Calling feature permits the use of 
1-digit codes (2 through 9) to dial eight of the 
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frequently called local and/or long distance numbers. 
Speed calling is implemented by dialing the 1-digit 
code representing the local and/or long distance 
number. See reference (6) in Part 18 for speed calling 
details. 


B. Release Il Features 
MTSO Features 


2.06 The Call Delivery feature is provided in con- 

junction with the roamer service TLDN (tem- 
porary local directory number). The roamer service 
representative at the host system arranges with the 
mobile user’s home system to forward calls from the 
home system to the TLDN at the host system. This 
service can be provided only if the roamer has call 
forwarding in his home system. See reference (13) in 
Part 18 for call delivery details. 


2.07. The Conditional Call Forwarding feature 

redirects a mobile subscribers incoming calls 
to another destination of the user’s choice. Condi- 
tional call forwarding redirects an incoming call if 
the mobile is busy, does not respond to mobile unit 
paging, or does not answer within a specified time 
(about 15 seconds). A mobile subscriber may activate 
conditional call forwarding at any time by dialing the 
appropriate access code and the desired number from 
his/her mobile telephone. See reference (8) in Part 18 
for conditional call forwarding details. 


2.08 The Immediate Call Forwarding feature 

redirects a mobile subscriber’s incoming calls 
to another destination of the user’s choice. Immedi- 
ate call forwarding redirects an incoming call imme- 
diately, and attempts to signal the mobile subscriber 
by a short alert. A mobile subscriber may activate 
immediate call forwarding at any time by dialing the 
appropriate access code and the desired number from 
his/her mobile telephone. See reference (7) in Part 18 
for immediate call forwarding details. 


2.09 The Call Waiting feature permits a mobile 

user to detect an incoming call when he/she is 
already on a call. The mobile user may answer the 
new call, alternately converse with either party while 
the other party is held, and at any time disconnect 
one of the parties and continue talking to the remain- 
ing party. The call waiting feature is service order 
changeable when first introduced. Consequently, per 
call cancellation, occasional use, and usage-sensitive 
billing is not provided as part of the initial basic ser- 
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vice. See reference (10) in Part 18 for call waiting de- 
tails. 


2.10 The Data Services feature gives the mobile 

subscriber the ability to make data calls to 
land locations that use standard telephone modems 
and get special error protection for the data trans- 
mission. a special group of trunks tied to the MTSO 
and each trunk will have a cellular data modem inter- 
connected back-to-back with a 212A standard tele- 
phone modem. See reference (15) in Part 18 for data 
services details. 


2.11 The Improved Access to Interexchange 

Carriers feature allows the mobile user to 
place calls through interexchange/international car- 
riers using either the 950-10XX or 10XXX method. 
Presubscription to interexchange/international car- 
riers is also supported. See reference (1) in Part 18 for 
carrier interconnect details. 


2.12 The Priority Calling feature provides as an 

adjunct to call forwarding. Priority calling 
allows the customer to be alerted even though his/ 
her calls have been forwarded to another number. In 
priority calling a TLDN is used as a SDN (second di- 
rectory number) for a home as well as a roaming sub- 
scriber. The SDN can then be used to reach the 
mobile subscriber when ICF is active on his/her pri- 
mary directory number. see reference (11) in Part 18 
for priority calling details. 


2.13 The Roamer IT Service feature provides the 

roamer with the option of requesting a direc- 
tory number in the system in which he is roaming. 
This directory number, referred to as a temporary 
local (TLDN), is assigned for a period of time speci- 
fied by the roamer. A land-line customer can then 
reach the mobile unit directly by dialing the TLDN. 
The roamer may also have vertical services associ- 
ated with the TLDN. The roamer service representa- 
tive at the host svstem assigns to the TLDN those 
vertical features requested by the roamer, subject to 
their availability in the host system. See reference 
(13) in Part 18 for roamer service II details. 


2.14 The Remote Cell Site Service feature per- 

mits a single MTSO to serve two groups of cell 
sites. These cell sites are arbitrarily called the main 
cell site group and the remote cell site group. Hach of 
these groups of cell sites serve a distinet CGSA (cel- 
lular geographic service area). The service provided 
to each CGSA must be no different from that which 
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would be provided by two separate MTSOs. A CGSA 
is defined to be an area that a system operator is au- 
thorized to serve and into which another co-channel 
system may not encroach. 


2.15 The 3-Way Calling feature permits a mobile 

subscriber, during a call, to dial and consult 
with a third party while the second party is held. The 
mobile user may either drop the third party and re- 
turn to the second party, or include both in a 3-way 
call. If a 3-way call is set up, the subscriber may at 
any time drop the third party and continue with the 
second party, or end the call by releasing. (The mobile 
customer cannot drop out of a 3-way call and leave 
the other parties connected.) The system will always 
apply confirmation tone before completing the call. 
See reference (9) in Part 18 for 3-way calling details. 


2.16 The Voice Privacy feature provides the 

mobile subscriber call privacy with high qual- 
ity voice transmission. Since normal calls can be 
monitored by an FM radio tuned to cellular frequen- 
cles, this feature is desirable for communication of 
private business. See reference (15) in Part 18 for 
voice privacy details. 


Cell Features 


2.17. The Dynamic Power Control feature pro- 

vides a means of controlling interference by 
varying power levels. There are two forms of dynamic 
power control, directed and autonomous. Directed 
dynamic power control is used by a cell site to control 
the radiate levels of subscriber units. Autonomous 
dynamic power control is used by a cell site to control 
its own radiated levels. In both cases, radiated power 
levels are controlled dynamically in response to 
changing signal level conditions at the subscriber 
unit and cell site. When received signal levels are in- 
adequate, transmitter levels are increased. Converse- 
ly, when received levels are more than adequate, 
transmitter levels are reduced. 


2.18 The Multiple Cell Generic Capability fea- 

ture provides a multiple cell generic environ- 
ment in which more than one cell generic is 
supported at the MTSO. This capability is useful for 
many reasons. An official and work issue can reside 
simultaneously, multiple copies can aid in coordinat- 
ing changes, and different generics may be 
permantly resident. This feature is highly desirable 
when Mod | and Mod 2 cell sites are mixed in a sys- 
tem since they require different cell generics. 
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2.19 The SAT Detection During High-Order 

Locates feature is utilized in high density sit- 
uations to remove interference dominated locates. 
The supervisory audio tone frequency is detected in 
addition to the voice channel signal strength. This 
feature reduces the cutoff call rate by at least a factor 
of two in an interference limited system. 


2.20 The 32-Digit Mobile Dialing Capability 

feature increases the number of digits that 
can be received from a mobile unit. It is necessary to 
increase the number of digits from 16 to 32 because 
of 1OXXX dialing with carrier interconnect for inter- 
national calls, and if 1OXXX or IDDD (international 
direct distance dialing) numbers are allowed as desti- 
nations for call forwarding. 


Custom Features 


2.21 The Message Desk Service feature allows a 

mobile subscriber to use a voice storage sys- 
tem where a calling party can leave messages for the 
subscriber. A call to the message desk service sub- 
scriber who is busy or does not answer, is forwarded 
by the MTSO via a special trunk group to the voice 
message exchange machine. The calling party can 
leave a message which the subscriber is able to re- 
trieve at a later time. See reference (16) in Part 18 for 
message desk service details. 


2.22 The Roamer Serial Number Announce- 
ment feature returns a special announcement 
to an originating roamer that is denied service as a 
result of a FSN list search. The call is brought up to 
a voice channel and a special announcement is pro- 
vided by the MTSO. See reference (13) in Part 18 for 
roamer serial number announcement details. 


2.23 The Roamer Serial Number Registration 

feature provides the capability for a positive 
fraudulent serial number list. An MTSO using the 
roamer serial number registration feature will have 
a fraudulent serial number list which contains the 
serial numbers of roamers which are to be allowed 
service. See reference (13) in Part 18 for roamer se- 
rial number registration details. 


BACKGROUND 
2.24 The System 100 represents a new concept in 


mobile system design employing the latest 
software, hardware, and call processing technology. 
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The hierarchy of the System 100 is illustrated in Fig. 
1. 


2.25 The Svstem 100 supplies mobile telephone ser- 

vice using a cellular radio plan. The cellular 
plan divides a metropolitan area into a number of 
coverage areas or cells. Fach cell is assigned a portion 
of the available radio channels. The channels used in 
one cell are reusable in spatially separated cells in 
the same MSA. 


2.26 The System 100 consists of alA ESS switch as 
the MTSO and up to 255 cell sites. 


2.27. The MTSO may be connected by either wire- 

line voice or carrier facilities to a distributed 
array of cell sites which, in turn, communicate via 
radio voice channels and data paths with mobile 
units. A message switch and wire-line data links or 
carrier facilities provide the necessary communica- 
tion medium for the MTSO and cell sites. A MTSO 
interconnects with the PSTN (public switched tele- 
phone network) through wire-line voice facilities to 
one or more class 5 central offices. The OSS (Opera- 
tions support systems) facilitate the operation, ad- 
ministration, and maintenance of the System 100 by 
the service provider. 


2.28 The MTSO is the central controller and coor- 

dinator for the System 100. The MTSO 
switches calls to and from the PSTN, sets up and 
monitors calls by interfacing with the cell sites, and 
supervises overall system maintenance and adminis- 
trative functions. 


2.29 The cell site controls the radio environment 

and provides the interface between the facili- 
ties which interconnect with a MTSO and the radio 
channels assigned to each cell. Each site exchanges 
and processes information received from a MTSO and 
a mobile unit to accomplish the following tasks: 


e Set up calls. 


e Monitor calls to ensure that adequate quality 
is maintained. 


e Cooperate with other system elements in se- 
lecting a new voice channel (in another cell or 
ona different face of the same cell) and mov- 
ing the call to that channel (i.e., handoff) 
when a mobile unit has traveled beyond the 
confines of the initial site’s serving area. 
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e Ensure system reliability by diagnosing, iso- 
lating, and correcting internal faults. 


2.30 For a detailed description of the System 100 
hardware, see reference (3) in Part 18. 


DESCRIPTION 
3. USER OPERATION 
CUSTOMER 
A. Mobile Origination 


3.01 To originate a call, the user must first turn on 

the mobile telephone set by placing the vehicle 
ignition switch to the on or accessory position. If the 
LOCK indicator remains lighted, the telephone set 
may be unlocked by dialing the assigned 3-digit un- 
lock code. The user may now dial the called number 
including the area code, if required. Dialing may be 
done with the handset in or out of its cradle. The di- 
aled number is shown on the dialed digits display, al- 
lowing the user to check for dialing errors before 
placing the call. Entries on the dialed digits display 
move from right to left as they are dialed. Up to ten 
digits are displayed. The entire number can be re- 
viewed by depressing the NMBR key. If an error is 
made in dialing, the CLR key must be depressed and 
the complete number dialed again. After the number 
is correctly dialed, the SEND key must be depressed 
to place the call. If the handset has not been lifted 
from its cradle, the called party answer is heard on 
the telephone set speaker. In order to talk, the caller 
must remove the handset from the cradle. 


B. Termination of Call 


3.02 Ifa call fails to complete, a fast busy signal 

may be received indicating that either the 
MTSO or the telephone company did not process the 
eall. In this case, the call should be terminated and 
attempted again (depress END, then SEND). If an 
alternating tone intercept signal is received indicat- 
ing a dialing error, the call should be terminated (de- 
press END) and redialed. An active call may be 
terminated at any time by returning the handset to 
its cradle or by depressing the END key. 


3.03. While preorigination dialing permits the user 

to dial a number into memory at any time be- 
fore placing the call, even during another conversa- 
tion, the user should not pause more than 2 minutes 
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during dialing. If a delay longer than 2 minutes oc- 
curs, all previously dialed digits are cleared from 
memory when the next digit is dialed. This digit 
starts a new sequence. That is, if the user believes a 
pause longer than 2 minutes has occurred between 
dialed digits, the user should depress the CLR key 
and redial the entire number. 


CELLULAR SERVICE PROVIDER 


A. MTSO/Cell Site/Mobile Unit Interface Call Process- 
ing Functions 


3.04 These functions are MTSO and cell site actions 

which require information to be transferred 
across the MTSO/cell site and cell site/mobile unit 
interfaces. Typically, these functions are performed 
during call setup, call release, voice channel selection, 
invocation of vertical services, flash, etc. The MTSO/ 
cell site/mobile unit functions are as follows: 


(a) Mobile Unit Origination: This function 
provides the capability to process a mobile 
unit request to originate a call. 


(b) Mobile Unit Termination: This function 

provides the capability to process an incoming 
call from a zone office or from another mobile unit 
to a mobile unit. 


(c) Release: This function provides the capabil- 
ity to process a disconnect or release request 
from the mobile unit or zone office. 


(d) Handoff: This function provides the capabil- 

ity to direct a mobile unit to a new voice chan- 
nel and switching path through the MTSO during 
a call. 


(e) Mobile Unit Flash and Customer Service 

Request: This function provides the capabil- 
ity to process a mobile unit flash or request for 
customer services. 


(f) Land Data Link Control: This function 
provides the capability to transmit data across 
the MTSO/cell site data interface. 


(s) Radio Data Link Control: This function 

provides the capability to transmit data 
across the cell site/mobile unit data interface con- 
sistent with cellular system technical standards. 
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B. Mobile Telephone Switching System /Operator Inter- 
face Call Processing Functions 


3.05 These functions are MTSO and operator sys- 

tem actions which require information to be 
transferred across the MTSO/operation position in- 
terface. Typically, these functions are performed 
whenever an operator-assisted call is received for or 
placed by the mobile unit, or the operator position is 
signaled by the mobile unit. The information trans- 
mitted across the MTSO/zone office interface associ- 
ated with operator assistance consists of 0+ calls, 0- 
calls, and flashes. Access is provided to public 
switched network operators via a zone office. Capa- 
bility is provided to recall operators after the opera- 
tor completes a call. 


C. Internal Call Processing Functions 


3.06 These functions are MTSO and cell site actions 
which do not require the transfer of informa- 
tion across system interfaces. Typically, these func- 
tions are performed during any of the various stages 
of a call (i.e., setup, tear down, handoff, ete.). The in- 
ternal call processing functions are as follows: 


(a) Paging: This function provides the capabil- 

ity to determine cell sites involved in paging 
and to format and control page messages. Mobile 
units are paged globally at all designated paging 
cell sites associated with a MTSO. 


(b) Roamer Functions: These functions pro- 

vide the capability to set up a call to or from 
a roaming mobile unit. This includes the ability to 
establish direct access using end-to-end Touch- 
Tone service signaling as well as call handling by 
a System 100 attendant for originating parties 
without Touch-Tone service signaling. The System 
100 attendant is a station associated with the 
MTSO but is not located at the MTSO. 


(c) Multiple NPA (Numbering Plan Area) 
Functions: These functions provide the ca- 
pability to serve multiple NPAs within a MSA. 


(d) Fraud Prevention: This function provides 

the capability to verify serial numbers for 
home mobile and roamer units, to sean both an 
invalid serial number list and a valid roamer ser- 
vice list (permissible exchanges) for roaming mo- 
bile units, and to record possible fraudulent calls. 
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(e) Digit Interpretation: This function pro- 

vides the capability to decode and analyze di- 
aled digits received from a mobile unit. This 
includes IDDD (international direct distance dial- 
ing) capability. 


(f{) Incomplete Call Treatment: This function 

provides the capability to dispose of a call 
which cannot be completed or which has been ab- 
normally terminated. This includes the use of ap- 
propriate announcements and tones. 


(g) Routing: This function provides the capabil- 

ity to route a call originated by a mobile unit 
to the zone office or to another mobile unit. The 
selection of an outgoing zone office is based upon 
the called number. Alternate routing is available. 


(h) Sereening and_ Class-of-Service: These 
functions provide the capability to handle 
calls to or from mobile units with a class of service 
that requires screening to determine the manner 
in which a call should be completed. Capability is 
provided to deny calls to or from mobile units. 


(1) Overload: This function provides the capa- 
bility to detect and control system overload 
conditions. 


4. SYSTEM OPERATION 
HARDWARE 
A. 1/0 (Input/Output) Processor Frame 


4.01 The MTSO feature uses the existing [A ESS 

switch I/O processor to provide a 2-way inter- 
face between the using system I/O devices and the 
MTSO central control. An I/O processor consists of 
a DMAC (direct memory access controller), an IOMP 
(I/O microprocessor) community with up to eight 
LIU (line interface units), and a fanout board with up 
to eight PC (peripheral controllers). For historical 
reasons, these units can be referred to by other 
names. The DMAC is referred to as an IOUS (I/O 
unit selector). The fanout board is referred to as an 
IOMP (the I/O microprocessor community is IOMP 
0 and the fanout is IOMP 1). The LIU and PC are re- 
ferred to as IOUC (1/0 unit controller). The DMAC 
provides a supervisory and control processing inter- 
face for data exchanged between the IA ESS switch 
processor and the microprocessor communities. The 
fanout board is simply a buffer, since the micropro- 
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cessor is in the PC. The LIU is used for low-speed 
TTY channels. The PC is used for high-speed syn- 
chronous data links. For the MTSO feature, the PC 
implements the BX.25 level 2 synchronous link proto- 
col. 


4.02. For System 100 usage, each data link to a cell 

must be on a different I/O frame and power 
bus. The I/O frames are powered by two buses. Bus 
0 powers TOUS 0 while bus 1 powers IOUS 1. There- 
fore, each pair of data links to a cell will link through 
an IOUS 0 and IOUS 1 on different I/O frames. 


4.03. The I/O processor frame is a l-bay frame, 2 

feet 2 inches wide and 7 feet high. Figure 2 is 
a front-view illustration of an I/O processor frame 
equipped with 3B I/O processor growth units. An I/O 
processor frame may be partially or fully equipped. 
A fully equipped I/O processor frame contains: 


(a) Two I/O processor bus units, JOAO06DA-1 
(b) Two I/O processors, each consisting of: 
(1) One I/O processor logic unit, JaAO06DB-1 


(2) One I/O 
JICI30AB-1. 


processor growth unit, 


(c) One I/O filter unit, JAAO06DC-1. 


Note that an I/O processor is not assigned a J code. 
The I/O processor units are merely a grouping of 
equipment. 


4.04 A block diagram of the I/O processor frame, 
as used for the MTSO feature, is shown in Fig. 
3. Each I/O processor frame contains two DMACs 
which is the main interface to the peripheral bus for 
each set of channels. Each DMAC contains a micro- 
processor and a growth unit or fanout. The micropro- 
cessor connects through LIUs to the channels used 
for TTY links, while the fanout connects through PCs 
to the channels which can be used as System 100 cell 
data links. Each TTY channel may have up to three 
ports or three simultaneous users on that channel. 


B. MTSO/Cell Site Data Links 
4.05 Two dedicated data links carry call processing 
and control information between the MTSO 


and each cell site. One dedicated data link carries e¢all 
processing information, and the other dedicated data 
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link carries control and maintenance information. 
Should one data link fail, the other data link can pick 
up the failed link’s responsibility. The data links can 
be divided into three basic sections. These sections 
are the I/O processor hardware at the MTSO, the 
RS449 standard interface at the cell site, and the 
transmission facilities connecting both ends. 


4.06 The RS449 standard interface can work at 

many different speeds and is the cell site in- 
terface for any data links provided for the MTSO fea- 
ture. Currently, the cell site MTSO data links are 
provided for 9.6 kb/s operation. 


4.07. The data transmission channels are supplied 

by a local carrier. Required data terminal 
equipment may be owned by System 100, or may be 
supplied by a local carrier. All transmission equip- 
ment supplied by the local carrier must conform to 
the System 100 specifications. 


C. Cell Site Trunks 


4.08 Voice-grade trunks that are connected be- 

tween the MTSO and cell sites are referred to 
as cell site trunks. The trunk circuit used for this ap- 
plication is the SD-1A236-05. The cell site transmis- 
sion facilities may be metallic, radio, or carrier. The 
cell site trunk circuits (SD-1A236-05) required for 
the MTSO feature will be obtained from AT&T as 
part of the MTSO equipment order. 


D. Loop-Around Trunks 


4.09 On mobile-to-mobile calls within the same 

MTSO, the connection is made entirely within 
the System 100 network by connecting two cell site 
trunks together at the MTSO through a loop-around 
trunk circuit. The SD-1A 236-05 trunk circuit is used 
in the loop-around trunk application. 


E. Cell Site Hardware 


64.10 The voice frequency attenuators (4 dB pads) 

should be removed from all loop-around 
trunks in the MTSO. This is recommended regardless 
of the generic program issue or features installed. 
Most MTSOs were engineered with NJOLO61F-1 units 
mounted on the distributing frame. These units are 
able to accept up to 96 KS-21265 plug-in attenuators.@ 


4.11 Fora detailed description of the cell site hard- 
ware, see reference (3) in Part 18. 
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OFFICE DATA STRUCTURES 
A. Translations 


4.11 The System 100 translations data base con- 

sists of data which is either office dependent 
or cell site dependent and which is resident in the 
MTSO and the cell site. The cell site data base has a 
master copy residing in the MTSO. 


4.12 The System 100 translations data consists of 

three major categories: (1) modified existing 
1A ESS switch translators, (2) System 100 MTSO- 
only translators which exist only at the MTSO, and 
(3) System 100 cell site master translators which con- 
tain the master copy of the System 100 data resident 
at each cell. 


4.13 Thethree categories of System 100 translators 
are listed below. 


(a) Modified existing 1A ESS switch translators 
are as follows: 


(1) Directory number translator 
(2) Line equipment number translator 


(3) Trunk group number translator auxiliary 
block 


(4) Trunk group number translator auxiliary 
block for loop-around trunks 


(5) Trunk network number to trunk group 
number translator auxiliary block for loop- 
around trunks 


(6) Trunk group number supplementary table 
translator 


(7) Trunk network number to trunk group 
number translator auxiliary block for cell 
site trunks 


(8) Pseudo route index expansion table for PRI 
045, 057, 058, 059, 060, and 061 


(9) Route index expansion table for RI131. 
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(b) The System 100 MTSO-only translators are as 
follows: 


(1) The directory number to serial number 
translator 


(2) Cell site translator 
(3) Cell site trunking translator 


(4) The AMPS. miscellaneous’ information 
translator 


(5) Input/output processor KCODE to cell site 
channel number translator 


(6) Input/output processor member number 
translator 


(7) Cell dialup channel translator. 


(c) The System 100 cell site master translators 
are as follows: 


(1) Cell master status translator 

(2) Cell master equipage translator 

(3) Cell master location translator. 
Modified Existing 1A ESS Switch Translators 


4.14 The MTSO feature uses an abbreviated code 
(type 2 entry) except when call forwarding is 
used for the given DN. When call forwarding is used, 
an auxiliary block entry is required. See reference (7) 
and (8) in Part 18 for call forwarding details. Each 
mobile is assigned a PLEN (pseudo line equipment 
number). The PLEN is used to describe a line which 
is not equipped in the MTSO. Item 7 in word 1 of the 
abbreviated code expansion table (Fig. 4) is set to in- 
dicate a mobile DN. The terminating major classes 
used for the MTSO feature is 4FIND and 4FDT83. 


4.15 Figure 5 displays how mobile DNs are ran- 

domly assigned from the DNs of their zone 
offices. Translations required to route a call from the 
MTSO to a DN that is assigned to its zone office is 
shown in Fig. 4. To avoid rapid depletion of NGNs at 
the MTSO, a common NGN is assigned to NXX, D4 
combinations assigned at the zone office. Each NGN 
assigned at the MTSO has a route index associated 
with it. This route index is directed to a trunk group 
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routed to the proper zone office. The route index must 
reside in the DN head table entry for this NGN (Fig. 
4). The translation layout for the NOC-NGN transla- 
tor is shown in Fig. 5 with an example of a common 
NGN assignment. The example assumes that zone 1 
has the ZZZ exchange, the MTSO has DNs 222-5000 
through 222-5999, and that NOC 1 represents 
NXX222. In the left hand side of the NOC-NGN table, 
all bits are set to indicate that this is a common NGN. 


4.16 The MTSO feature uses an abbreviated code 
(type 2 entry) for LEN (line equipment num- 
ber) translations (Fig. 6) without speed calling. When 
speed calling (one digit only) is used, an auxiliary 
block entry is required. Item 7 in word 2 of the abbre- 
viated code expansion table is set to indicate a mobile 
LEN. The originating major classes used for the 
MTSO feature are 4FDENO, 4FIND, and 4FMAN. 


4.17. The TGN (trunk group number) auxiliary 

block for trunks connected to the cell site is 
shown in Fig. 7. Trunk groups with trunks between 
the MTSO and the cell site may have TGTYPE (trunk 
group type) equal to 6. When TGTYPE is equal to 6, 
TU (trunk usage), a field of the trunk class code will 
always be 2, indicating 2-way trunks. For some 
MTSO offices, System 100 must have the ability to 
use/assign cell site trunk groups with trunk group 
type 13 and a trunk class code defining 1-way trunks. 
Three fields are defined in the auxiliary block for the 
MTSO feature. These fields are the CSN (cell site 
number), the antenna face (ANT), and the SG (server 
group). Item ANT is the antenna face, ranging from 
0 through 3. Antenna 0 represents the omni direc- 
tional antenna. Antennas 1 through 3 represent di- 
rectional antennas and are numbered clockwise from 
antenna 1. Item SG is the server group. Server group 
0 is the primary server group, or preferred set of ra- 
dios, the mobile is to be served on. Server group 1 only 
exists for dual cells. All cell site trunks (SD-1A 236, 
circuit program index [CPI] 21) have scan point 0 as- 
signed a TPI (trunk program index) of 0 and scan 
point 1 assigned a TPI of 57. 


4.18 Trunk groups with trunks between the MTSO 

and the cellular mobile radio office must have 
TGTYPE equal to 6, trunk class code equal to 2, with 
an originating class of 27. 


4.19 Trunk groups consisting of MTSO loop-around 
trunks are required to have TGTYPE equal to 
2. Trunk usage must be 2, indicating 2-way trunks. 
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Refer to Fig. 8 for a layout of the trunk group number 
auxiliary block for loop-around trunks. 


4.20 The trunk network number-to-trunk group 

number HILO intraprocessor auxiliary block 
for loop-around trunks is shown in Fig. 9. This auxil- 
iary block is not impacted by the System 100 feature 
and is included for information purposes only. 


4.21 The MTSO feature uses the type 3 TGN sup- 

plementary table translator (Fig. 10) for 
MTSO loop-around trunks. For the MTSO feature, 
item 10 in word 0 must be set to 1 to indicate that the 
optional word is to be built. Item 0 of optional word 
K must be set to 1 to indicate at the MTSO that this 
is a MTSO loop-around trunk group. Item 1 of the 
optional word K must be set to 1 to indicate at the 
zone office that an MTSO trunk group is being used. 
In addition, item 2 of the optional work K must be set 
to 1 to indicate MTSO loop-around trunk groups 
without attenuation padding. 


4.22 The trunk network number to trunk group 

number auxiliary block for cell site trunks 
shown in Fig. 11 has the following fields defined for 
the MTSO feature: 


(a) Item VRCHNL indicates the channel number 
the radio uses to transmit and receive on. 


(b) Item VR is the voice radio number within the 

voice radio functional group. This number is 
input as a decimal number, ranging from 0 
through 7. 


(c) Item VRG is the voice radio group, ranging 
from 0 through 12. 


(d) All cell site trunks use TYPE 8 supervision in 
the trunk class codes. 


4.23. The PRI (pseudo route index) expansion tables 

required for the MTSO feature are shown in 
Fig. 12. The PRIs required for the MTSO feature, 
applicable when the 9F164 AMPS common feature 
package is activated, are as follows: 


(a) PRI 045: This index is used to route to the 
MTSO loop-around trunks for an intraoffice 
mobile call. 


(b) PRI057—WNo Page Response: The mobile 
did not respond to a page which means the 
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mobile is either turned off, not accepting calls, or 
out of the mobile service area. 


(c) PRI 0O58—Incoming Facilities: This 

index is used for routing when problems with 
facilities occur during a terminating call to a mo- 
bile after the mobile has responded to paging and 
before ring time-out. 


(d) PRI 059—Mobile Roamer Intercept: A 
roamer (mobile belonging to another service 
area) is denied service in this mobile service area. 


(e) PRI 060—Alerting Discontinued: The 

mobile was alerted (ringing) and timed out 
(mobiles are only allowed to ring for a specified 
time). 


(f) PRI 061—No Mobile Service Treatment: 
The mobile DN was unassigned or illegal. 


4.24 The fixed route index expansion table re- 

quired for the MTSO feature is shown in Fig. 
13. Route index 131 is assigned for a dedicated group 
of milliwatt test lines used for a loop-around trunk 
diagnostic. 


System 100 MTSO-Only Translators 


4.25 The DNtoSN (serial number) translator (Fig. 

14) provides the serial number of the mobile, 
a 32-bit quantity used for identification and security 
purposes. The 32-bit SN is input as an 11-digit octal 
number, with the most significant digit limited to a 
range of 0 through 3 (in order to keep the serial num- 
ber to 32 bits). The 2-word entry in the DN to SN sub- 
translator contains the SN of the mobile, the paging 
channel over which the mobile may be paged, and a 
flag to indicate how the mobile shall be paged. Each 
2-word entry consists of the following: 


(a) The 32-bit serial number (broken up into bits 
0 through 23 and 24 through 31) is used to 
uniquely identify a mobile. 


(b) The PC (paging channels) indicator indicates 

which PC set (set of frequencies) the mobile is 
to be paged on (notifying the mobile for initial 
setup of a terminating call). A 0 indicates that the 
mobile is to be paged over the first set; a 1 indi- 
cates that the mobile is to be paged over the second 
set. 
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(c) The EMIN (extended mobiles identification 

number) flag indicates whether a long MIN 
(mobile identification number) or a short MIN is 
used to page the mobile. A MIN is an encoded form 
of the DN. A short MIN only encodes the first 
seven digits of a DN (24 bits), while a long MIN 
encodes the NPA digits as well (34 bits). When set, 
it indicates the mobile should be paged with a long 
MIN. 


4.26 The purpose of the cell site translator (Fig. 15) 
is to store information needed about the cell 

sites. Each entry in the head table points to another 

head table for that particular cell site information. 


4.27. The cell site trunking translator (Fig. 16) is 
required for the following purposes: 


(a) To determine the voice trunk route index for 
a set of voice radios serving a specific antenna 
face and server group 


(b) To determine the antenna face and server 
group which contains a specific cell site voice 
radio 


(c) To determine the trunk network number of the 
trunk connecting a voice radio to the MTSO. 


4.28 The cell site trunking translator head table is 

indexed by the cell site number. Each entry is 
an address of an auxiliary block. A second piece of 
data, the antenna face and server group, is used to 
index into word 1 through word 8 of the auxiliary 
block. Word 1 through word 8 of the auxiliary block 
contains the RI (route index) for the antenna face 
and server group. There is only one RI allowed per 
antenna face and server group. The second index into 
the auxiliary block is the voice radio number at the 
cell (0 through 95). This indexed data word contains 
the trunk network number the voice radio is dedi- 
cated to and the antenna face and server group the 
radio belongs to at the cell. Item NO. OF RADIOS in 
word 0 of the auxiliary block specifies the total num- 
ber of equipped radios in the cell. Item CELSTAT 
specifies the state of the cell. The mode of the cell is 
specified as follows: 00 = unequipped, 01 = illegal, 10 
= growth, 11 = equipped. 


4.29 The function of the AMPS miscellaneous in- 
formation translator (Fig. 17) is to provide 
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miscellaneous information needed for the MTSO fea- 
ture as follows: 


(a) System wide parameters, most of which must 
be broadcast from the cell to the mobile 


(b) A list of paging cell sites, those cell sites which 
are used to initially access the mobile for a 
mobile terminating call 


(c) A list of other service areas not in this MSA, 
which are allowed access to this system 


(d) An individual list of roamers that are not al- 
lowed to access this system (a list of fraudu- 
lent serial numbers). 


4.30 Each entry in the AMPS miscellaneous infor- 

mation head table (Fig. 17) is unique in its 
data. The first auxiliary block (AMPS miscellaneous 
auxiliary block), pointed to from the head table, con- 
tains miscellaneous functional capabilities and MSA 
wide data for System 100 software. The auxiliary 
block fields are defined as follows: 


(a) Item RSV enables the roamer service valida- 

tion function at the MTSO. This function 
checks to determine if the roamer is allowed access 
in this system. 


(b) Item LPB enables the long page bundling 

function at the MTSO. This function puts 
packages of long pages into a single message be- 
fore broadcasting to all the paging cell sites. 


(c) Item CPA indicates combined paging and ac- 
cess channels. 


(d) Item SRN is an indicator sent from the cell to 
the mobile, indicating to the mobile to send its 
serial number when accessing the system. 


(e) Item DTX allows discontinuously transmit- 
ting mobiles (such as hand held portables) to 
access the system. 


(f) Item RCF is an indicator sent from the cell to 
the mobile to read the control filler word. 


(g) Item NWAC indicates that access channels 


start on a different channel than what is 
burned into the mobile’s read-only memory. When 
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this parameter is set, the fields CMAX and 
NEWACC should also be initialized. 


(h) Item CMAX specifies the maximum number 

of access channels the mobile must sean. This 
value is input as a decimal number. When item 
CPA is initialized, item CMAX ranges from 1 
through 21 (CMAX and N must be equal). When 
item CPA is zeroed, item CMAX ranges from 1 
through 128. 


(i) Item WRDN specifies the number of words in 
the auxiliary block. 


(j) Item N specifies the number of paging chan- 

nels the portable has to sean. This value is 
stored as N-1 to conform to the information sent 
to the mobile. Value N-1 is input as a decimal num- 
ber ranging from 1 through 21. This value is inter- 
nally stored as 0 through 20 by subtracting 1 from 
the input. 


(k) Item NEWACC specifies a setup channel. This 

value is input as a decimal integer ranging 
from 1 through 333 if in channel set A, or from 334 
through 666 if in channel set B. 


(1) Item LOCREQ specifies the location request 

limit. This is the maximum number of requests 
a cell will accept for signal strength measure- 
ments from other cells whose signal strengths 
have fallen below their primary signal strength 
threshold. This limit is used by overload to deter- 
mine how many requests will be allowed to reach 
the cell on a per second basis before they are 
dropped. This limit ranges from 1 through 15 re- 
quests. The default value for this field is six re- 
quests. 


(m) Item SID specifies the 14-bit system identifi- 

cation of the MSA. This value is input as a 5- 
digit decimal number ranging from 1 through the 
full range of 14 bits. Bit 0 is used to represent the 
channel set group, 0 = channel set B, 1 = channel 
set A. 


(n) Item OVRLTI specifies the total time (in sec- 

onds) between three successive signal 
strength measurement pairs taken on a voice radio 
while a call is in progress during overload condi- 
tions. The range for this field is from 1 through 
255. The default value for this field is 10. 
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(o) Item TEVST specifies a threshold used for 

traffic event recording. There are two traffic 
counters involved: EVSUCC (This is pegged when- 
ever an event recording message is successfully 
transmitted) and EVFAIL (This is pegged when- 
ever an event recording message cannot be trans- 
mitted.) Whenever EVSUCC equals TEVST, 
EVFAIL is decremented by one and EVSUCC is 
zeroed. This field is 8 bits long with a range from 
0 to 255. 


(p) Item TEVFT also specifies a threshold used 

for traffic recording. When EVFAIL exceeds 
TEVET, a minor alarm is sounded indicating an 
overload of the output channel. In this case, event 
recording is stopped. This field is 16 bits long with 
a range from 0 to 65535. 


(gq) Item SDT specifies a threshold used to deter- 
mine if the collected SATs are within the valid 
spectrum. During location, these SATs are col- 
lected from the cells being considered for handoff. 
This field is 8 bits long ranging from 0 to 255. 


(r) Item GCPCF specifies whether dynamic power 

control is turned off/on at the individual cell 
sites. Only the rightmost bit is used, the allowable 
value for the field is 0 or 1. 


(s) Item GMPCF' specifies whether dynamic 

power control is turned off/on at the mobiles 
within the cell site. Only the rightmost bit is used, 
the allowable value for the field is 0 or 1. 


(t) Item DCT specifies a threshold used to deter- 

mine the number of diversity state changes 
during a periodic locate interval below which a 
trending state may be activated. This field is 8 bits 
long with a range from 0 to 255. 


(u) Item SLPV determines the number of locate 
periods skipped while in a trending state. This 
field is 8 bits long with a range from 0 to 255. 


(v) Item MPCT specifies the mobile process 

counter threshold. Further action is taken if 
the number of executions of a specific task within 
the mobile power adjustment process exceeds this 
value. This field is 8 bits long with a range from 
0 to 255. 


(w) Item CPCT specifies the cell site process 
counter threshold. Further action is taken if 
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the number of executions of a specific task within 
the cell site power adjustment process exceeds this 
value. This field is 8 bits long with a range from 
0 to 255. 


(x) Item FGDIFF specifies the difference in gain 

(in dB) between the path from the receive- 
antenna-transmission-line output to the control- 
frame-radio (setup or locating) receiver input and 
the path from the receiver-antenna-transmission- 
line output to the voice-channel-radio receiver in- 
put. This field ranges from 0 to 31 dB and is deci- 
mal input from 0 to 31 with increments in steps of 
1 dB. 


4.31 The second auxiliary block (paging cell sites 
auxiliary block), pointed to from the head 
table (Fig. 17), contains the list of paging cell sites for 
this MSA. The first parameter in word 0 contains the 
number of bytes (8 bits) in the auxiliary block (not 
including word 0). Word 1 starts with the list of pag- 
ing cell sites, packed three cell site numbers to a 
word. The next byte after the last cell on the list con- 
tains the total number of paging cell sites (maximum 
255). This data is used by the paging process to for- 
mat a broadcast message to the paging cell sites. 


4.32 The function of the IOP K-code to cell site 

channel number translator (Fig. 18) is to 
translate the cell site number to a specific data link 
hardware location, needed by the data link software 
in order to send messages. Each cell has two data 
links: a high priority and a low priority link. 


4.33 The structure of the IOP K-code to cell site 

channel number translator is actually two 
separate tables. The tables are pushed together into 
one structure in order to save space. Although these 
two tables are the inverse of each other, they are of 
different lengths; and hence, the member number 
and channel number contained in each word are not 
related to each other. 


4.34 The cell site channel number to IOP K-code 

table is indexed by a 9-bit cell site channel 
number, & bits indicating the cell site number, and a 
low-order bit indicating the low (1) or high (0) prior- 
ity data link. Each entry contains the data link mem- 
ber number. Since each cell site requires two data 
links and the highest numbered cell is 255, the maxi- 
mum length is 512 entries. 
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4.35 The IOP K-code to cell site channel number 

table structure is the opposite of the cell site 
channel number to IOP K-code table, indexing by the 
I/O processor member number to obtain the 9-bit 
channel number. The I/O processor member number 
field is broken up into five fields, with the hardware 
configuration represented in Fig. 18. The five fields 
are as follows: 


(a) I/O Group: The I/O group contains four I/O 
frames. 


(b) LOUC (Unit Controller): The IOUC controls 

one data link as shown in Fig. 19. The System 

+...100 data links only use IOUC 10 through 17 of any 
given IOUS. 


(c) IOMP (Microprocessor): The IOMP con- 

trols eight I/O unit controllers. There exists 
only one IOMP and one fanout as shown in Fig. 19; 
but for simplicity, the microprocessor which con- 
trols the TTY channels is designated IOMP 0 and 
the fanout for the System 100 data links is desig- 
nated IOMP 1. 


(d) IOUS (Unit Selector): The IOUS controls 
two I/O microprocessors. 


(e) I/O Frame: The I/O frame contains two 
IOUSs. 


4.36 The System 100 cell site data links can only 

exist on IOMP 1; therefore, for the cell site 
channel number to IOP K-code table, the IOMP field 
must be set. For the IOP K-code to cell site channel 
number table, the CHAN field is zeroed when indexed 
with an IOMP of zero. 


4.37. An additional set of requirements is that each 
data link to a cell be on a different I/O frame. 


4.38 Since each I/O processor has the capacity for 

16 members (although only 8 members can be 
System 100 data links), the length of the IOP K-code 
to cell site channel number table is 16 times the maxi- 
mum number of I/O processors in the office, for a 
length of 1024 entries. 


4.39 The function of the I/O processor member 

number translator (Fig. 20) is to store equi- 
page information about each IOUS and its channels 
(Fig. 19). This translator is a unit-type translator 
stored in the unit-type head table (master head table 
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+ 512). The I/O processor member number subtrans- 
lator address is contained in the unit-type head table 
+ 59. The subtranslator is indexed by the IOUS mem- 
ber number which is made up of I/O group number 
(0 through 7), I/O frame number within the group (0 
through 38), and the IOUS within the frame (0 
through 1). The first eight entries in the subtransla- 
tor are zeroed out (the information about IOUS 0 
through 7 is stored in parameters). Any unequipped 
IOUS has a subtranslator entry of 0. Each equipped 
entry in the subtranslator is a pointer to an auxiliary 
block of information whose fields are defined as fol- 
lows: 


(a) Item WRDN specifies the number of words in 
the auxiliary block. 


(b) Item MPO specifies the equipage status of 

microprocessor 0 (the IOMP). This is a 2-bit 
field with 00 = unequipped, 01 = growth, 11 = 
equipped, and 10 a special growth which is not 
used by the MTSO feature. 


(c) Item MPI specifies the equipage of micropro- 
cessor 1 (the fanout). Item MP1 has the same 
units as item MPO. 


(d) Item IOUS specifies the equipage status of the 
IOUS. Item IOUS has the same units as item 
MPO. 


(e) Item IOUSTYPE specifies the type of IOUS 

currently being used. This field is always one 
for the MTSO feature to indicate that this IOUS 
contains a microprocessor. 


(f) Item LDI specifies the hardware LDI number 

which describes the current hardware version 
of the IOUS. The current hardware version is rep- 
resented as a member-type number assigned in the 
hardware LDI and is changed every time a class A 
change has occurred in the IOUS. Item LDI is used 
by the diagnostic controller to determine what set 
of diagnostics to use for this IOUS. 


(g) Item PPADR specifies the pulse point address 

or the address of the maintenance point 
needed to talk to the IOUS. Each I/O frame has a 
pair of GCP (generated control pulses) points 
starting with IOUS 0, which has the even- 
numbered pulse point, and IOUS 1, which has the 
odd-numbered pulse point. The octal address is 
stored in this field and is input as the pulse source 
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name. These pulse points must be assigned in the 
pulse source range PPU030 (octal address 
00404001) to pulse source PPU093 (octal address 
02001010). Pulse source PPU030 and PPU031 is the 
first pulse point pair in this range. The pulse 
source name and octal address is shown in Table 
A. 


(h) Item PTSOURCE specifies the format of the 
IOUS pulse point source. This item is equal to 
zero for the MTSO feature. 


(i) Eight consecutive scan points are assigned per 
I/O frame and are grouped as shown in Fig. 21. 
Items SCNPT and PUBSCNPT are defined as fol- 


lows: 


(1) The supervisory master scanner octal scan 

point address of the power control switch, 
item SCNPT, assigned to each IOUS is the ad- 
dress of the first of the two points of the given 
IOUS. For IOUS 0, SCNPT is the address of the 
first scan point for IOUS 0. For IOUS 1, SCNPT 
is the address of the first scan point for IOUS 
1. Refer to Fig. 21 for the lead designations. 


(2) The supervisory master scanner octal scan 

point address for each PUB, item 
PUBSCNPT, is the same for both PUBs of an 
I/O frame. This field contains the address of the 
first of two scan points needed for PUB 0 of the 
frame. The scan point address for PUB 1 is cal- 
culated by adding 4 to the PUB 0 address. Refer 
to Fig. 21 for the lead designations. 


(j) Eight CPD (central pulse distributor) points 

are assigned per I/O frame and are grouped as 
shown in Fig. 21. Items MDPNT and PUBMDPNT 
are defined as follows: 


(1) The bipolar CPD point address of the CPD 

points for each IOUS, item MDPNT, is as- 
signed the same as for SCNPT. Refer to Fig. 21 
for the lead designations. 


(2) The bipolar CPD point address of the CPD 

points for each PUB, item PUBMDPNT, is 
the same for both PUBs of an I/O frame and is 
assigned the same as for PUBSCNPT. Refer to 
Fig. 21 for lead designations. 


(k) Item NMEMN specifies the other I/O member 
number in the I/O frame. This item consists 


ISS 3, AT&T 231-290-600 


of the IOUS number within the frame (item 0), the 
I/O frame number within the group (items 1 and 
2), and the I/O group number (items 3 through 5). 
Item 6 is zeroed. 


(1) Item IOFSTMP specifies the I/O frame num- 
ber stamped on the I/O frame. 


(m) Items FRAME, LINE, and GRID in word 8 of 
the I/O processor member number auxiliary 
block are zero for the MTSO feature. 


(n) Item CPADR specifies a unipolar CPD point. 

The CPD points are assigned in consecutive 
order for the entire group of I/O processors (8 
through 63). Refer to Fig. 21 for the lead designa- 
tions. 


(o) Item CNTRLPT specifies a CPD point (= 0) for 
I/O processors 8 through 63. 


(p) Items IOCO through IOC7 specify the equipage 

fields for I/0 unit controllers 0 through 7. 
These I/0 unit controllers are for the TTY chan- 
nels and are always unequipped (= 00) for the 
MTSO feature. 


(q) Item MPOTYPE specifies the type of micro- 

processor for microprocessor 0. This item is 
set to 1 to indicate a phase 1 microprocessor for the 
MTSO feature. 


(r) Items IOC8 through IOC15 specify the equi- 
page of I/0 unit controllers 8 through 15. These 
items are designated the same as item MPO. 


(s) Item MPITYPE specifies the type of micropro- 

cessor for microprocessor 1. This item is set to 
2 to indicate a phase 2 microprocessor for the 
MTSO feature. 


4.40 Words 12 through 26 of the auxiliary block are 

zeroed, since the MTSO feature is not using 
the TTY channels. The rest of the auxiliary block con- 
tains information concerning each channel in the 
IOUS. 


4.41 Two words are required in the auxiliary block 

for each channel equipped in the IOUS. This 
2-word block is indexed by the I/0 member number 
(made up of IOMP [bit 3] and IOUC within the IOMP 


Page 15 








16 


AUTOPLEX System 100 Feature Document /#1A ESS - Part 1 


AT&T 231-290-600 


[bits O through 2]). The fields needed for the cell data 
link channels are defined as follows: 


(a) Item PTO specifies the equipage of port 0 in 
the same units as item MPO. 


(b) Item PT1 specifies the equipage of port 1. Port 
1 is always unequipped for the MTSO feature. 


(c) Item PT2 specifies the equipage of port 2. Port 
2 is always unequipped for the MTSO feature. 


(d) Item DSIO specifies the data set indicator for 
port 0, indicating the type of connection the 

port has. This field is always set to 2 for the MTSO 

feature to indicate a private line data set. 


(e) Item DSI] specifies the data set indicator for 
port 1. This field is zeroed for the MTSO fea- 
ture. 


(f) Item DSI2 specifies the data set indicator for 
port 2. This field is zeroed for the MTSO fea- 


ture. 


(g) Item ABO specifies whether port 0 is equipped 

with answer back (handshaking). This field is 
zeroed for the MTSO feature to indicate no answer 
back. 


(h) Item ABI specifies the answer back for port 1. 
This field is zeroed for the MTSO feature. 


(i) Item AB2 specifies the answer back for port 2. 
This field is zeroed for the MTSO feature. 


(j) Item CHNLSPD specifies the channel speed of 
the channel. This field is 0 to indicate 9.6 kb/s 
for the MTSO feature. 


(k) Item IOCTYPE specifies the type of I/O unit 
controller on the channel. This field is always 

set to 7 for the MTSO feature to indicate a TN8&2 

board doing BX.25 level 2 synchronous protocol. 


(1) Item FDX specifies whether the channel is half 
or full duplex. This field is set to 1 for the 
MTSO feature to indicate full duplex. 


(m) Item ACU specifies whether there is an auto- 

matic call unit connected to the channel. This 
field is always zeroed to indicate no call unit for 
the MTSO feature. 
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(n) Item DSTYPE specifies the type of data set on 

the channel. This field is set to either decimal 
13 to indicate a 500A data set or decimal 14 to indi- 
cate a DATAPHONE® IT data set for the MTSO 
feature. 


(o) Item AP specifies whether an application (as 

opposed to common routines) is controlling 
this link. This field is always set to indicate appli- 
cation control for the MTSO feature. 


(p) Item SC specifies the type of transmission on 

the channel. A 0 indicates a continuous trans- 
mission; 1 indicates a switched carrier or discon- 
tinuous transmission. This field is zeroed for the 
MTSO feature. 


4.42 Alleight scan points needed per I/O frame are 

assigned to the even numbered IOUS of the 
frame. Therefore, the MEMN field of the subtransla- 
tor word of the master scanner number translator or 
the central pulse distributor number translator (Fig. 
22) is designated as an even numbered member num- 
ber for the MTSO feature. 


4.43 The function of the cell dialup channel trans- 

lator (Fig. 23) is to obtain the DN of the dedi- 
cated maintenance TTY channel to a cell site. The 
head table is indexed by a cell site number, and each 
entry contains the address of a 11-word auxiliary 
block. The auxiliary block contains the BCD (binary 
coded decimal) representation of the 7- or 10-digit 
number as shown. The low-order byte following the 
last digit contains an end of number indicator (deci- 
mal value 15). With the addition of the carrier inter- 
connect feature, additional word types have been 
added to the auxiliary block. These added word types 
allow for 7- and 10-digit numbers with the carrier 
interconnect 10xxx digits and 7 and 10 digits with 1+ 
dialing and carrier interconnect digits. 


System 100 Cell Site Master Translators 


4.44 The cell site master translators are those 

translators which are accessed at the cell site 
for cell site processing. A master copy of the cell resi- 
dent data is kept at the MTSO and _ used for 
initializing and updating the cell memory. The cell 
site master translators are defined in paragraphs 
4.45 through 4.53. 


4.45 The function of the cell master status transla- 
tor (Fig. 24) is to provide the cell site with in- 
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formation that the cell site needs to broadcast to the 
mobile and to provide generic information required 
for the multicell generic capability. The cell master 
status translator head table is indexed by the cell site 
number. Each entry in the head table points to an 
auxiliary block (if assigned) of a fixed size of two 
words containing the following data: 


(a) The EMIN (extended MIN) item indicates, 
when set, that the mobile should access the 
system using a 34-bit MIN. 


(b) The WFOM (wait for an overhead message) 
item indicates, when set, that the mobile must 
wait to read an overhead message from the cell. 


(c) The CMAC (control mobile attenuation code) 

item indicates the instructions given to the 
mobile to control the mobile power level during 
initial accessing of the system. The CMAC value 
must be input as decimal numbers with the binary 
representation stored internally in the translator. 
The value of CMAC ranges from 0 through 7. The 
mobile-unit transmitter power level for setup and 
voice channels are given in Fig. 25. 


(d) Item MAXBUSY-PGR specifies the number of 

times a mobile is allowed to find a setup chan- 
nel busy before giving up with its page response 
message. The MAXBUSY-PGR value must be 
input as decimal numbers with the binary repre- 
sentation stored internally in the translator. The 
value of MAXBUSY-PGR ranges from 0 through 
15. 


(e) Item MAXBUSY-OTHER is the same as item 

MAXBUSY-PGR, except that the mobile is 
attempting to access the system for another rea- 
son besides page response (origination or registra- 
tion, for example). 


(f) Item DCC specifies the digital color code of the 

cell used to uniquely identify a cell during ac- 
cess. The DCC value must be input as decimal 
numbers with the binary representation stored 
internally in the translator. The value of DCC 
ranges from 0 through 3. 


(g) Item WRDN is the number of words in the 
auxiliary block, in this case, two words. 


(h) Item MAXSZTR-PGR specifies the number of 
times a mobile is allowed to try to seize a setup 
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channel before giving up with its page response. 
The MAXSZTR-PGR value must be input as deci- 
mal numbers with the binary representation 
stored internally in the translator. The value of 
MAXSZTR-PGR ranges from 0 through 15. 


(i) Item MAXSZTR-OTHER is the same as item 

MAXSZTR-PGR, except that the mobile is at- 
tempting to seize a channel with another type of 
message besides a page response (origination or 
registration, for example). 


(j) Item SCC specifies the SAT (supervisory audio 

tone) color code of the cell. Item SCC must be 
input as a frequency and internally represented as 
a 2-digit binary field as follows: 


e 5970 Hz is 00. 
e 6000 Hz is 01. 
e 6030 Hz is 10. 
e Illegal is 11. 


(k) Item LOCFCS specifies the location equipped 

antenna faces at the cell site which are 
equipped for location measurements. When the 
LOCFCS item is set, there is more than one an- 
tenna face equipped for location. 


(1) Item UPN specifies the last generic update 
applied to the system. the value of UPN ranges 
from 1 to 99. 


(m) Item GENISS specifies the last load (issue) of 
the current generic. The value of GENISS 
ranges from 1 to 15. 


(n) Item GENRELS specifies the generic release 
number. The value of GENRELS ranges from 
1 to 9. 


(o) Item GENTYPE specifies the generic type and 

is stored as the octal representation of an 
ASCII character. The decimal range for this field 
is from 65 to 90. These are ASCII characters A 
through Z. This field distinquishes betweem dif- 
ferent operational cell generics and is initialized 
as ASCII character C. 
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Interpretation of Mobile Attenuation Codes and Mobile 
Station Power Class 


4.46 The CMAC and VMAC (voice mobile attenua- 
tion code) indicates the mobile-unit transmit- 
ter power level for setup and voice channels, 
respectively. A CMAC value must be associated with 
each cell site, and VMAC value must be associated 
with each face of each site. Classes I, II, and III sig- 
nify maximum nominal transmitter power levels of 
8, 4, and OdBm, respectively. The MA (Mobile attenu- 
ation) is a positive number, defined as the difference 
in dB between 8dBm and the power level at which a 
mobile unit of a particular power class (MPC) trans- 
mits in response to a particular CMAC or VMAC. 
Figure 25 shows the value of MA for every possible 
combination of power class and MA code. 


4.47 The function of the cell master equipage 

translator (Fig. 26) is to provide the cell with 
initialization information for peripheral equipment 
and maintenance power and frequency thresholds. 
The cell master equipage translator head table is in- 
dexed by the cell site number. Each entry in the head 
table points to an auxiliary block containing fields 
which are set or changed as shown in paragraphs 4.49 
through 4.52. 


4.48 Some of the fields contained in this auxiliary 

block involve detailed knowledge about the 
system (in a geographical or radio coverage sense) 
and hence would not be set or changed frequently by 
the personnel normally used for changing the ESS 
translations data base. These values are determined 
by a System 100 planning team, a team of experts 
who finely tune a system into its environment at both 
installation time and system growth points. The 
fields which require this type of expert assistance to 
change or set are referred to as expert assistance 
fields. 


4.49 Normally, expert assistance fields are not in 

translations, as they are not changed often 
enough (or at all after installation) to warrant recent 
change commands. These types of fields are placed 
into the ESS switch in the form of parameters. In the 
case of System 100, some of this type of data has to 
be transmitted to the cell site and changed while the 
system is running. For simplicity, the only way Sys- 
tem 100 can transmit and change this data at the cell 
site is through recent change. Therefore, any param- 
eters needed at the cell site are put into the cell mas- 
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ter translators and the AMPS miscellaneous 
information translator at the MTSO. 


4.50 The fields contained in the auxiliary block are 
defined as follows: 


(a) Item WRDN specifies the number of words in 
the auxiliary block. 


(b) Item RSSIBD specifies the RSSI (received sig- 

nal strength indicator) branch correlation dif- 
ference threshold. This is the threshold used to 
indicate the minimum difference in signal 
strengths (in microvolts) received from the two 
diversities (two leads on an antenna) before one 
diversity is definitely chosen as having the 
stronger signal. This is an expert assistance field, 
input as a decimal number. 


(c) Item RVDT is the reverse voice data time-out 

or the time limit (0 through 255 seconds) 
waited for a data message on the reverse channel 
(the channel used by the mobile to communicate 
back to the cell site). This is input as a decimal 
number. 


(d) Item AAST is used in conjunction with item 

AAFT to generate an autonomous error re- 
port. When the number of successful access at- 
tempts exceeds this value, the success and failure 
counters are both zeroed. This is an expert assis- 
tance field and ranges from 0 through 255. 


(e) Item AAFT is used in conjunction with item 

AAST to generate an autonomous error re- 
port. When the number of access attempt failures 
exceeds this value, an error report is generated. 
This is an expert assistance field and ranges from 
0 through 255. 


(f) Item UBCHRT specifies the power threshold 

of an incoming signal before it is allowed to be 
processed as a message (this eliminates interfer- 
ence noise which may look like a message). This 
value is input as a decimal integer, ranging from 
0 through 127, determined by taking the integer 
part of the equation V/.03906, where V is the volt- 
age measured in volts, ranging from 0 through 10 
(at V = 10 use 255). This is an expert assistance 
field. 


(g) Item SIL specifies the maximum expected co- 
channel interference on a voice channel. This 
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is an expert assistance field and ranges from 0 
through 127, determined by the equation (INTERF 
+ 130/.7812), where INTERF is the interference 
level in dBm. 


(h) Item DDTSU specifies the dotting detection 

threshold for the setup radio transmission. 
This threshold is the number of received bits 
needed to determine whether a signal is being re- 
ceived. This is an expert assistance field, input as 
a decimal integer. 


(i) Item DDTVR is the same as item DDTSU, ex- 
cept that this field is for the voice radio trans- 
mission. 


(j) Item VRLTI specifies the total time (in sec- 

onds) between three successive signal strength 
measurement pairs taken on a voice radio while a 
call is in progress. The default for this field is 5 
and is derived from the formula (16 x .1024) x 8, 
where 16 X .1024 (seconds) is the interval for one 
measurement pair. This is an expert assistance 
field and ranges from 1 through 255. Note that al- 
though the range for this field is through 255, it is 
unlikely this will ever be reached. 


(k) Items SUO, SU1, SU2, and SUS specify the sta- 

tus fields for setup radios 0 through 3 (00 = 
unequipped, 11 = equipped, 10 = growth, and 01 is 
an illegal designation). 


(1) Item SUCHNL1 specifies the setup channel 
number for setup radio 1. This field is input as 
a decimal digit ranging from 1 through 333 if in 
channel group A, and 334 through 666 if in channel 
group B. All setup and voice channel numbers are 
determined by System 100 engineering. 


(m) Item SUCHNL2 specifies the setup channel 
number for setup radio 2. 


(n) Items LCO and LC1 specify the status fields 
for location radios 0 and 1, respectively. These 
fields have the same designations as SU0. 


(o) Item SUCHNL3 specifies the setup channel 
number for setup radio 3. 


(p) Item RF specifies the status field for the test 
radio. This field has the same designations as 
SU. 
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(q) Items RGO and RG1 specify the status fields 
for reference generator 0 and 1. These fields 
have the same designations as SU0. 


(r) Item MI specifies the status for the measuring 
instruments. This field has the same designa- 
tions as SUO. 


(s) Item AL specifies the status of the alarm in- 
terface. This field has the same designations 
as SUO. 


(t) Item XVSUO specifies the transmitter output 

value for setup radio 0, ranging from 250,000 
through 4 million microvolts. This is an expert as- 
sistance field, set at installation and growth, and 
input as a decimal digit. 


(u) Items XVSU1, XVSU2, and XVSU3 specify the 

transmitter output values for setup radios 1 
through 3, respectively, set the same as for 
XVSUO0. 


(v) Items SUTRLO, SUTRL1, SUTRL2, and 

SUTRL3 specify the return loss (in 
microvolts) that should be measured by the test 
receiver for an output signal from an individual 
setup radio transmitter that is reflected from the 
antenna cable system. This is an expert assistance 
field, ranging from 250,000 through 4 million 
microvolts. 


(w) Item BOGSU specifies the bog threshold for 

the setup radio functional tests. This field 
indicates the number of times the setup radio 
functional test fails to complete (or is bogged 
down) before the craftsperson is notified (via a 
TTY message sent from the cell). This is an expert 
assistance field and the data is input as a decimal 
number. 


(x) Item BOGLC specifies the bog threshold for 
the location radio functional test. This field is 
defined the same as item BOGSU. 


(y) Item BOGRD specifies the bog threshold for 
the routine diagnostics. This field is defined 
the same as item BOGSU. 


(z) Item SUFTI specifies the setup radio func- 

tional test interval or the interval, in seconds, 
between performance of the setup radio functional 
test. This is an expert assistance field and the data 
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is input as a decimal number ranging up to 86,400 
seconds. 


(aa) Item LCFTI specifies the location radio func- 
tional test interval. This field is defined the 
same as item SUFTI. 


(bb) Item TODRD specifies the time-of-day for 

routing diagnostics to be performed at the 
cell. The time-of-day is indicated by seconds from 
midnight. This is an expert assistance field and 
the data is input as a decimal number ranging up 
to 86,400 seconds. 


(cc) Words 19 through 30 of the auxiliary block 

contain the address for the voice radio func- 
tional group auxiliary block. Each entry in the 
auxiliary block is indexed by the voice radio frame 
number (ranging from 0 through 5) and the voice 
radio functional group within the frame (0 or 1). 


(dd) Item VRPO specifies the voice radio output 

power 0 (primary server group power). Each 
antenna may have up to two power levels, al- 
though it may not be the same as another antenna. 
This value is input in decimal microvolts, with the 
same range as X VSU0. This is an expert assistance 
field and is determined at installation and growth 
points. 


(ee) Item VRPI1 specifies the voice radio output 
power | (secondary server group power). 


(ff) Item ANTS is used by diagnostics to deter- 

mine whether diagnostic tests should be per- 
formed on an antenna. Item ANTS can be either 
0 or 1, where a0 means no diagnostic tests are per- 
formed and 1 means diagnostic tests are per- 
formed. 


(gg) Item TRL specifies the return loss value (in 

microvolts) that should be measured by the 
test receiver for an output signal from a voice 
radio transmitter that is reflected from the an- 
tenna and antenna cable system. This is an expert 
assistance field with a range from 250,000 through 
4 million microvolts. 


(hh) Item REPL specifies a diagnostic constant 

that represents the RSSI value in dBm of sig- 
nal level that should be measured on a voice radio 
receiver for a signal injected from the test genera- 
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tor. This is an expert assistance field ranging from 
0 through 127. 


(ii) Item RRL specifies the return loss value in dB 

that should be measured on a voice radio re- 
ceiver for a signal injected from the test generator 
and reflected from the antenna and antenna cable 
system. This is an expert assistance field ranging 
from 0 through 127. 


(jj) Item RFPCO specifies the radio frequency 
power control threshold for server group 0. 


(kk) Item RFPC1 specifies the radio frequency 
power control threshold for server group 1. 


4.51 The function of the voice radio functional 

group auxiliary block is to provide informa- 
tion for the voice radio functional groups at the cell 
site. The voice radio functional groups are indexed by 
the functional group number into the cell master eq- 
uipage translator auxiliary block. The voice radio 
functional group auxiliary block is indexed by the 
radio number. The voice radios at the cell site are 
grouped into hardware units of eight radios, called a 
voice radio functional group. There is a maximum of 
two functional groups on a voice radio frame and a 
maximum of six frames at a cell site. All auxiliary 
block fields are craft modifiable. The fields contained 
in the auxiliary block are defined as follows: 


(a) Item FSTAT specifies the status of the entire 
functional group with the same units as SU0. 


(b) Item VG determines whether voice group 0 or 
1 is being used when a cell is equipped with 16 
channels (8 channels/voice group). 


(c) Item VRGCT determines whether there are 8 
or 16 channels on this voice radio group (0 = 
8 channels, 1 = 16 channels). 


(d) Item MODEL determines what type of radio 

equipment is being used (01 = mod 1, 10 = mod 
2,11 = mod 3). A value of 0 is reserved for future 
use. 


(e) Item WRDN specifies the number of words in 
the auxiliary block. 


(f) Item VRCHNL specifies the channel number 
the radio is transmitting on. The channel num- 
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bers range from 1 through 312 if in group A, or 
from 355 through 666 if in group B. 


(gz) Item STAT specifies the status of the voice 
radio with the same units as SU0. 


(h) Item ANT specifies the antenna number the 

voice radio is connected to. Voice radios 0 
through 3 are connected to one antenna, and voice 
radios 4 through 7 are connected to another anten- 
na. This field is the same as explained for the ANT 
field in the TGN auxiliary block (Fig. 7). 


(i) Item SG specifies the server group the voice 

radio is transmitting over on the antenna it is 
connected to. This field has the same designation 
as the SG field in the TGN auxiliary block (Fig. 7). 


Cell Master Location Translator 


4.52 The function of the cell master location trans- 

lator (Fig. 27) is to provide mobile signal loca- 
tion information to the cell site. The cell master 
location translator head table is indexed by the cell 
site number. Each entry in the head table points to 
an auxiliary block whose fields are defined as follows: 


(a) Item WRDN specifies the number of words in 
the auxiliary block. 


(b) Item LASTRY specifies the indicator signify- 

ing to the mobile whether or not the call can 
be redirected to another cell site for alternate ac- 
cess (used when the cell cannot handle the call due 
to overload conditions) (0 = the mobile may try 
again, 1 = last try). 


(c) Item CTYPE specifies the cell type (0 = single, 
1 = dual). 


(d) Item SGO is composed of 38-bit fields needed 
for server group 0. The bit fields are defined 
as follows: 


(1) Item STYPE specifies the type of server 
group (0 = omni, 1 = directional). 


(2) Item SS. specifies the serving face/ 
strongest face indicator. This indicator de- 
termines whether the serving logical antenna 
(face) or the strongest face should be used for 
obtaining location information (0 = use the 
serving face, 1 = use the strongest face). 
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(3) Item SO specifies the strongest only indica- 

tor. When set, this item specifies that only 
the strongest face should be used for location 
candidate selection. 


(e) Item SG1 contains the same information for 
server group l. 


(f) Item VCEQP specifies which faces are 

equipped with voice radios. Each bit in the 
VCEQP field represents an antenna face and 
server group (0 through 7) with 0 = not equipped, 
1 = equipped. 


(g) Item NDSLT specifies the number of times a 

signal level trigger is ignored during a delayed 
trigger state. This value is used when a call is in 
a degraded state (the signal is weak) yet no other 
cell can handle the call. The signal is below the 
threshold strength, but the trigger to hand the call 
to another cell is ignored NDSLT times. The value 
for NDSLT is input as a decimal digit ranging 
from 0 through 3. 


(h) Item DRL specifies the alternate cell sites the 

mobile is directed to for alternate cell site ac- 
cess. Each entry is 8 bits (as opposed to the full 10- 
bit channel number), as this list is used as a group 
of offsets from the first setup channel in the MSA. 
If the cell does not have a set of alternate channels, 
all entries are zero. The directed retry channel off- 
set list is input as a list of alternate cell sites. The 
value of FIRSTCHAN is dependent upon various 
factors, one of them being which channel set is 
being used (channel set A = channels 1 through 
333, channel set B = channels 334 through 666). 
This can be determined by checking bit 0 of the 
SID field in the AMPS miscellaneous information 
translator (Fig. 17), where 1 = channel set A, and 
0 = channel set B. There are two base formulas for 
calculating these offsets, dependent upon which 
channel set is being used. The formulas are as fol- 
lows: 


For channel set A, offset = (FIRSTCHAN — 
INCHAN) — 1 


For channel set B, offset = (INCHAN — 
FIRSTCHAN) + 1 where INCHAN is the 
channel to which the mobile is to be redirected. 
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There are three conditions that determine the value 
of FIRSTCHAN: 


(1) The first condition exists if the CPA bit in the 

AMPS miscellaneous auxiliary block is set 
(when set, this indicates that combined paging and 
access is allowed). For channel set A, 
FIRSTCHAN is equal to 333; for channel set B, 
FIRSTCHAN is equal to 334. 


(2) The second condition exists if CPA = 0 and 

NWAC = 0 (a bit in the AMPS miscellaneous 
auxiliary block indicating whether access channels 
start on a different channel than what is burned 
into the mobile’s memory). If NWAC is equal to 0, 
this indicates that the setup channels follow im- 
mediately after the paging channels. For channel 
set A, FIRSTCHAN = 333 — N, where N is the 
number of paging channels the mobile has to scan 
(N-1 field in the AMPS miscellaneous auxiliary 
block plus 1). For channel set B, FIRSTCHAN = 
334 + N. 


(3) The third condition exists when CPA = 0 and 

NWAC = 1 (indicating that access channels 
start on a different channel than what is burned 
into the mobile’s memory). For both channel sets, 
FIRSTCHAN is equal to NEWACC. NEWACC is 
the field in the AMPS miscellaneous auxiliary 
block, indicating the starting channel number of 
the new set of access channels. 


4.53 The rest of the auxiliary block is a list of 

pointers to the cell site neighbor auxiliary 
block and is indexed by antenna face (0 through 3) 
and server group (0 through 1). Refer to Table B for 
the indexing scheme. The cell site neighbor auxiliary 
block contains a list of information needed for every 
cell site neighbor (a cell which may take over the call 
the current cell is handling). The fields contained in 
this auxiliary block are defined as follows: 


(a) Item PRIM specifies the primary signal 

strength threshold (used to compare with the 
measured signal strength of the mobile radio), 
input as a decimal integer ranging from 0 through 
127. Decimal integer 0 is — 130 dBm, 127 is — 30 
dBm, with the rest of the integers evenly distrib- 
uted across the numerical range. 


(b) Item SCND specifies the secondary signal 


strength threshold with units the same as 
PRIM. 


Page 22 


(c) Item CNDLST specifies the minimum number 

of location candidates (cells to give the call to) 
allowed on the list, which is sent to the MTSO for 
possible handoff. This value is input as a decimal 
digit ranging from 0 through 3. 


(d) Item INTP specifies the interference signal 

strength protection threshold used to deter- 
mine if a signal is really being received on a chan- 
nel or whether noise is being received. This field 
has the same units as PRIM. 


(e) Item ACC specifies the access signal strength 

threshold used to measure the mobile radio 
signal strength upon access to the system. This 
field has the same units as PRIM. 


(f) Item VMAC specifies the voice mobile attenu- 

ation code used to tell the mobile what power 
level to transmit on the voice channel of the eall. 
This value is input as a decimal digit ranging from 
0 through 7, represented the same as for CMAC in 
the cell master status translator (Fig. 24). 


(g) Item GINGHBR specifies the number of group 

1 neighbors. These cells are the preferred cells 
for handoff. These cell site neighbors are the first 
neighbors on the neighbor list (starting in the next 
word), with group 2 neighbors listed afterwards. 
Each cell site face may have up to 12 cell site 
neighbors (group 1 plus group 2). 


(h) Item DPCI is the dynamic power control indi- 
cator. The dynamic power control indicator, 
when set, indicates that the dynamic power con- 
trol feature is allowed and words 2 through 8 con- 
tain information for dynamic power control. If the 
dynamic power control indicator is not set, words 
2 through 8 will be part of the neighbor cell site list 
(depending on the number of neighbors) and will 
not contain dynamic power control information. 


(i) Item SGPAITD indicates which power amplifier 

currently is used by the server group. This field 
is 2 bits long: 0 indicating a 12-watt programmable 
amplifier is in use, 1 indicating a 45-watt 
nonprogrammable amplifier, and 2 indicating a 
45-watt programmable amplifier. 


(j) Item STF specifies a speed trending flag. The 

speed trending flag controls the ability of the 
system to use speed trending to reduce real-time 
processing. When set (=1), speed trending is used. 
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Scotty's Spectrum Analyzer — Clock Oscillator 


Overview 


This is my version of the master clock oscillator for Scotty Sprowls' Modularized Spectrum Analyzer 
(MSA) project. The original MSA oscillator design is SLIM—MO-64. 


The main difference here is using a 10 MHz Temperature Compensated Clock Oscillator (TCXO) 
instead of the recommended 64 MHz clock oscillator. The MSA software has a setting for changing 
the clock oscillator frequency, and it looks like 10 MHz will work, but this hasn't been tested yet. 


The recommended Analog Devices AD9850 DDS has an (undocumented) internal 4x multiplier 
which can be used to convert the 10 MHz external clock into a 40 MHz internal clock. Since the 
DDS is programmed to output a 10.7 MHz signal, the minimum internal clock frequency is 21.4 MHz 
(Nyquist), so the 40 MHz should work out quite well. The overall phase noise will also be slightyly 
increased by using the multiplier, but should be well within spec. The Analog Devices AD9851 may 
be a better "drop in" choice. Also, the 1024 MHz second local oscillator for my version of the 
spectrum analyzer will be done using a Mini—Circuits KSN—1024A+ fixed oscillator and it requires a 
10 MHz reference input. 


The master oscillator module contains a 10 MHz clock oscillator and three 7SZ04 buffered line 
output drivers (Digi-Key Part: NC7SZO4M5XCT-ND). Each output is 5 volt CMOS that can drive a 
50 ohm line that is terminated with either a high impedance load or 50 ohms. A 33 ohm resistor is 
shown as a series element in each output. 


For a 50 ohm line, with a high impedance load at the end of that line, the mismatched load will 
create a reflection. The reflected signal will be dissipated in the series 33 ohm resistor plus the 
internal resistance of the 7SZ04 driver (approximately 17 ohms). For a 50 ohm line, with a 50 ohm 
load at the end of that line, the 50 ohm load will receive a 2.5 volt peak-to-peak square wave. If 
this is not sufficient, the 33 ohm series resistor can be replaced with a low-impedance coupling 
capacitor (0.01 UF). 


The clock oscillator used here is a Vectron T—1115—10MO miniature 10 MHz TXCO. These are 
available for $6 (for two) on eBay from the seller "rfextra.". They appear to have a custom part 
number, but the datasheet for the "OSC Series” of oscillators from Vectron covers this model. 


These Vectron oscillators have decent specifications for such a low cost and small package. They 
have a +/— 2.5 ppm frequency stability with a +/— 3 ppm mechanical trim adjust on top. Phase noise 
at 100 Hz is —-125 dBc/Hz and at 1,000 Hz is -145 dBc/Hz. The mechanical trim adjustment will 
require a special trim tool (Vectron Part: KMDRO50) — or you just need to do a little bit of hacking in 
order to tweak the final output frequency. The stock, untrimmed output frequency of the oscillator 
used here was 9,999,987 Hz after about 15 minutes of warm-up time. 


The 7SZ04 high-speed inverters are required to reduce clock jitter and hence phase noise. Also, 
using individual inverter/buffers allows you to decouple each of their Vcc lines from each other, 
further reducing the potential for EMI. 


Using a square wave clock for a spectrum analyzer has the potential to generate alot of strong 
harmonics which may be seen as spurious images on the analyzer's display screen. For this 
reason semi-rigid hardline coax, such as RG—402, RG-405, UT-141, etc., should be used 
throughout the spectrum analyzer project. 
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Pictures & Construction Notes 





Overview of the 10 MHz TCXO master oscillator circuit board. 


The +5 VDC power supply for the oscillator should be from a very stable and fairly low-noise 
regulator, like a Sieko S—81250SG or TL431 reference, but a regular 78L05 will do. 


Most voltage regulators can have their output voltage noise reduced by increasing their output 
current with an extra load resistor. A 510 ohm resistor will provide a steady 10 mA current draw at 5 
volts. 


Ideally, the Vectron T-1115-10M0 oscillator should have its own +5 VDC low-noise voltage 
regulator to help further isolate it from the digital switching logic noise. 


The pictures don't match the schematic due to circuit tweaking. The schematic is correct. 
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Alternate view 


The +5 VDC voltage regualtors are the two TO-92 devices on the bottom. 
The Vectron oscillator requires a special trim tool — which | didn't have. 


| ended up using a fine—-tipped metal scrib to "twist" the tuning control a bit to raise the frequency a 
few Hertz. 
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Overview of the bottom of the printed circuit board. 


The trace is for the +5 VDC power for the 7SZ04s. 


It's covered in Kapton tape to prevent it from shorting out when mounted in the case. 


27 


Mounting the 10 MHz master oscillator circuit in an old cellular phone receive pre—amplifier case. 


Three SMA jacks are used for the clock outputs. 
A 1000 pF feed-through capacitor is for the +12 VDC power input. 
The lid of the case has a few stick—on ferrite EMI absorption plates (Digi-Key Part: 


240-2264-ND). These are optional, but the idea is to help reduce any radiated interference from 
creating spurious images on the spectrum analyzer display. 
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Completed 10 MHz master oscillator circuit overview. 


The MASCLK1, MASCLK2, and MASCLKS3 connections should be via 100% shielded RG—405 or 
UT-141 semi-rigid coax to reduce interference. 
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___Status: Acquired Frame i: 


lat 100.8 ns 
+ Width 43.1 ns 
Freq B= 10.00 MHz 


Graph GR «438 mV/div 





100 MHz oscilloscope view of the output waveform. 
No major circuit problems or oscillations were found. 
The output voltage is "halfed" as the scope was set for a 50 ohm termination. 


The waveform has a 100 nanosecond period with a 43.1 nanosecond pulse width for close to 50% 
duty cycle. 


Most low-cost clock oscillators of this type provide a 60/40 percent duty cycle. 
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riginal SLIM—MO-64 Schematic 
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Revision A 


Change FB1 to R12, 1@ ohm Document: SKSL IM-MO-64 


Revision B For Master Oscillator | 671172008 
Change Ri-R3 to 33 ohm 
Part No. SL IM-MO-64 


Parts List PLSLIM-MO-64 
Scotty Sprowls 


Schematic 
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Scotty's Spectrum Analyzer — Control Board 


Overview 


This is my version of the control board for Scotty Sprowls' Modularized Spectrum Analyzer (MSA) 
project. The original MSA control board design is SLIM—CB-NV. 


There are no major differences between my version and the Scotty version, except for adding ferrite 
beads on the incoming DB25 data lines. 


The latch section of the control board consists of four 74ACT573 buffer latches with CMOS outputs 
and TTL compatible inputs The inputs are from the computer's standard LPT printer port, carried 
via a DB25 female connector and matching double—male DB25 cable. Try to keep the cable length 
as short as possible. 


The outputs of the latches are accessible via four 9-pin SIP sockets used as headers. These are 
optional, but recommended to help in troubleshooting. 


Another 4—pin header is a direct connection for the four LPT status signals which are "read" by the 
computer. Two of these signals, ACK (pin 10) and WAIT (pin 11), are used by the MSA's A-to—D 
converter. Note that the WAIT line is often referred to as the BUSY line. The other two status lines, 
PE (pin 12 — Paper End or Paper Out) and SELECT (pin 13) are not used by the MSA or VNA, but 
may be in the future. 


The four status signals should have 2.2 kohm pull—up resistors (to +5V). Some home computers do 
not have internal pull—up resistors and, if so, these resistors are necessary. Here is a test to see if 
the pull-up resistors are required. Re—boot the computer, the use a voltmeter to measure from 
computer ground to LPT port pins 10, 11, 12, and 13. If any of these pins are showing greater than 
+2.0 volts, the pull-ups are not required. 


All four of the 74ACT573 latch ICs are fed by the parallel data from the computer. The data will be 
passed to the latch's output when its "latch enable" line is commanded high. If enable is kept high, 
the output data will follow the input data. When the enable is brought low, the data will be retained 
as a latch. 


The control board is a generic module that will be integrated into a higher assembly. Therefore, the 
signal names in the schematic are generic. For example, the data signal that exits the computer is 
called DO. It is buffered by the four 74ACT573 latches, labeled P1-P4. The name changes at the 
output of each latch, for example, P1D0. This is Data Bit O on connector P1 (P1 output). Once the 
control board is integrated into a higher assembly, the signals are assigned more meaningful 
names. 


The control board is the only module which doesn't require shielding or a proper circuit board. The 
control board shown here was made using a perf board from Radio Shack (276-147). The 
74ACT573s should be in sockets to ease replacement in case of damage from static or anything 
else. The wiring on the perf board can be done using point-to-point solder "blobs" and tinned buss 
wire. 


Not all the signals will be used when just building the spectrum analyzer, but they all should be 


noted in case you want to expand on the design or build the matching Vector Network Analyzer 
(VNA) or tracking generator in the future. 
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Control Board — Latch Section Wiring Diagram 


Latch Output Module Signal 


P1DO CLK. £Or PLOL, PLO2Z, PLO3S,- DDS. <WCHR).,. DDSs: (WCLR} 
cae a DATA for PLOL 

P1D2 BD? “EOr DDol 

P1D3 DATA for PLO3 (not used) 

P1D4 DATA for PLOZ; -BDY? Lor: DDSS 
P1D5 AO for Filter Bank (not used) 
P1D6 Al for Filter Bank (not used) 

P Ley Not used 

P2D0 LE for PLOL 

P2D1 FOUD ror DDS. 

P2D2 LE for PLO3 (not used) 

P2D3 FQUD for DDS3 (not used) 

P2D4 libie Or. PEOZ 

P2ZD5 Reserved PDM (not used) 

P2D6 INVP for PDM (not used) 

P2D.7 Not used 

P3D0 Not used 

soo ub Not used 

PSDZ Not used 

PSD3 Not used 

P3D4 Not used 

P3DS Not used 

P3D6 SSHRC Tor: ADC 

P3D7 CONVERT for ADC 

P4DO VO for Video Filter (not used) 
P4D1 V1 for Video Filter (not used) 
P4D2 GO for RF Path Switch (not used) 
P4D3 Gl for RF Path Switch (not used) 
P4D4 FR for DUT Switch (not used) 
P4D5 TR for VNA Bridge (not used) 
P4D6 Not used 

P4D7 PULSE for DUT or RF Path Switch (not used) 
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Pictures & Construction Notes 
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Overview of the control board built on a piece of Radio Shack perf board. 
The 74ACT573 latches should be in 20—pin sockets. 


SIP sockets are used as headers for the output connections. This allows both matching with 
another SIP socket or direct soldered wired connections. 


The parallel inputs to the latches are on the left. 

The outputs from the latches are on the right. 

The 4—pin SIP sockets on the right side is for the latch enable lines. 

The 4—pin SIP sockets on the top near the ferrite bead are for the circuit's +12 VDC power input. 


The series 1 kohm resistors are used to prevent signal reflections on the parallel cable connection 
to the computer. 
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Bottom overview of the control board. 

Solder blobs and tinned buss wire are used for all the connections. 

The 0.1 inch copper pad spacing on the perf board means you can use 1206 size surface—mount 
components for the 100 pF capacitor / 10 kohm resistor network on the 74ACT573 latch enable 
lines and for the 0.1 uF capacitor on the Vcc lines. 


There are also surface—mount 100 pF capacitors on the DO - D7 input lines from the parallel port. 


A standard 78L05 voltage regulator with 10 uF caps on the input and output supplies the +5 VDC 
for the 74ACT573 latches. This is not shown in the schematic. 
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Overview of the completed control board with the DB25 (female) wiring added. 
The DB25 wires should be as short as possible. 


The wire connections to the outputs of the latches should be in a "star" configuration, that is, tied to 
a single point. 


This is especially important for the P1D0 connection as this serves at the clock signal for a number 


of modules. Also try to make those interconnection wires all the same length to minimize clock 
signal reflections. 
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Ferrite beads were added to each of the data and status lines on the DB25 connector. 


"Jelly" bracelet material available at Hobby Lobby is used to isolate each of the solder connections 
and to secure the ferrite beads. 


The common ground wires (pins 18 — 25) should not have a ferrite bead on it. 
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Original SLIM—CB-NV Schematic 
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Revision B 
Add optional: 


RS 2.2K RS, R10, Rii, R12 Documents SKSLIM-CB-NV 


R10 2.2K mi 

R11 2.2K Revision C, Sheet 1 only |For SLIM Control Board | 1/20/2009 
. To improve noise immunity 

Ri2 2.2K Add R13-R24 Part No. SLIM-CB-NV 


R9-R1l2 used if Computer Add C29-C4a@ : 
does not have internal pull-ups Parts List PLSLIM-CB-NV 


RS and R1@ not used in Basic MSA Scotty Sprowls Pg. 1 of 4 


Schematic 
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This is how REAL charity is done! 


Golden Dawn America (New York) collected over 3 tons of food, aid, and medicine for shipment to 
needy families in Athens, Greece. 


They received donations from all over the U.S. and even as far away as Australia! 
It was distributed on July 24, 2013 in Attica Square in Central Athens. 


"Like many places in the center of Athens, Attica Square was once a peaceful residential area with 
many small businesses and families, by around 2007, the area around the square had become 
infested with mostly Bangladeshi, Afghan, and African illegal immigrants, who used the square to 
sleep in, sell drugs, and to rob the elderly people walking near it. Golden Dawn stepped in and 
since that time after much work, the area around the square has improved dramatically, and next 
week this same area will be used to distribute aid to the people Greek politicians care about the 
least." 
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End of Issue #112 





Editorial and Rants 
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On display at the CIA's internal museum — which isn't open to the public: Usama bin Laden's "iconic 
AK-47" captured by Navy SEALs during the May 1, 2011 raid on his compound in Pakistan. 
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Just one little problem... Usama bin Laden carried an AKS—74U with what appears to be a bakelite 
RPK-—74 (5.45 x 39) 45 round magazine! UBL allegedly took this weapon from a dead Russian 
soldier during their invasion of Afghanistan in the 1980s. 
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or 


Gun Shaped Cloud Spotted Over School 
ALL STUDENTS SUSPENDED FOR 5 DAYS 


HE SAID TL: DR 
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The Global Intelligence Files, 


files released so far... 
909049 


The Global Intelligence 
Files 


Search the Gl Files 


Index pages 


List of Releases 


by Date of Document 


unspecified 
2000 


1° 


{ 


KR 
EE | 
&3 


t 
—" | 
3 - Eats G3 
co ho 


cn mice cy J 





Nm 
f 
{ 


2006 


AULD} 
4UuUl 


2008 


4.UU0 





2009 
2010 
2011 


2012 


by Date of Release 


» www. wikileaks.org/agifiles!docs/1210665_obama-leak-investigations-internal-use-only-pls-do-not.html S| 8 > Google P aa 


On Monday February 27th, 2012, VWvikiLeaks began publishing The Global intelligence Files, over five million e-mails 
from the Texas headquartered "global intelligence" company Stratfor. The e-mails date between July 2004 and late 
December 2011. They reveal the inner workings of a company that fronts as an intelligence publisher, but provides 
confidential intelligence services to large corporations, such as Bhopal's Dow Chemical Co., Lockheed Martin, 
Northrop Grumman, Raytheon and government agencies, including the US Department of Homeland Security, the 
US Marines and the US Defence Intelligence Agency. The emails show Stratfor's web of informers, pay-off structure, 
payment laundering techniques and psychological methods. 


Obama Leak Investigations (internal use only - pls do not forward) 
Released on 2012-09-10 00:00 GMT 


Email-ID 1210665 

Date | 2010-09-21 21:38:37 
From | burton@stratfor.com 
To | secure@stratfor.com 


Brennan is behind the witch hunts of investigative journalists learning 
information from inside the beltway sources. 


Note -- There is specific tasker from the VVH to go after anyone printing 
materials negative to the Obama agenda (oh my.) Even the FBI is 
shocked. The VVonder Boys must be in meltdown mode... 


(wikileaks.org/gifiles/docs/1210665 obama-—leak—investigations—internal—-use—only—pls—do—-not.html) 


Michael Hastings was investigating CIA director John Brennan just before his death on June 18, 


2013. 


Poking through the Stratfor emails on WikiLeaks found this gem. 


Don't ask questions, kid... 
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James Edwards, 15 Chancey Luna, 16 Michael Jones, 17 
Full on Negro Trigger punk, White mother Wigger or possible mulatto 


And Jew-created monsters 





INCOG MAN 


"Just for the fun of it." 
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